R T T T o -3 as Tr— Mt e 3 G e TS

R T s s o

AD-AO16 109

COOKED, BONELESS TURKEY ROLLS: THE EFFECT OF GROUND i
SKIN AND FROZEN STORAGE ON QUALITY AND ACCEPTANCE :
R. D. Culler, et al
Army Natick Development Center
7 Natick, Massachusetts
1 August 1975
4
]
£
]
Ed
E 2
{
|
|
:g
i DISTRIBUTED BY:
E &
|
5 Nationa! Technical Information Service
T% U. S. DEPARTMENT OF COMMERCE




Reproduced b
NATIONAL TECHNICAL
INFORMATION  SERVICE

Department of Commerce

Spraglield, VA, 2215




"

THIS DOCUMENT IS BEST
QUALITY AVAILABLE. THE COPY
FURNISHED TO DTIC CONTAINED
A SIGNIFICANT NUMBER OF
PAGES WHICH DO NOT
REPRODUCE  LEGIBLY.



UNCLASSIFIED

SECURITY CLASSIFICATION OF THIS PAGE /Whor Nete Fnteres)

REPORT DOCUMENTATION PAGE

READ INSTRUCTIONS
BEFORE COMPLETING FORM

1. REPORT NUMBER 2. GOVT ACCESSION NO.

TR-T75-95 FEL

3 RICIPIENT'S CATALDG NUMBER

A, TITLE (and Subtitie)
COOKED, BORELESS TURKEY RCLIS: The effect of

ground skin and frozen storage on quality
and ecceptance.

«

TYPE OF REPORT & PERIOD COVERED

Final

€. PERFORMING ORG. REPORT NUMBER

FEL-43

7. AUTKDIR(e)

R.D. CULLER
S.R. DRAKE

8. CONTRACT OR GRANT NUMBER(e)

9. PERFORMING CRGANIZATION NAME AND ADDRESS

US Army Natick Development Center
Natick, Massachusette 01760

10. PROGRAM ELEMENT, PHOJECT, TASK
AREA & WORK UNIT NUMBERS

6.4 1TT64T1I3DSL8 Task 21

11, CONTROLLING OFFICE NAME AND ADCRESS 12. REPORT DATE i
Animal Products Branch August 1975 |
US Army Natick Development Center 3. NUMBER OF PAGES
Natick, Mass. 01760 15

T4 MONITORING AGENCY NAME & ADDRESS(If different fron Controliing O‘fice) | 15. SECURITY CL ASS. (of thie report) B

UNCIASSIFIED

18a. DECL ASSIFICATION/ DOWNGI.ADING
SCHEDULE

16. DISTRIBUTION STATEMENT (of t94s Report)

Approved for public release; distribution unlimited.

17 *DISTRIBUTION STATEMENT (ol tha abstract ontered In Block 20, if different from Report i O AL S
' -y ’

18. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue on seve:se side i’ nocessery and (dentify by block number

MEAT QUALTTY FROZEN FOODS
TURKEY COLOR ODOR

TURKEY ROLLS MEAT - CCOKED FIAVOR
STORAGE MEAT - BORELESS TEXTURE

EVALUATION
ACCEPTANCE

20. ABSTRACGT (Continue on revarae side if necoassery rad identity by binck numter)

were stored at -179C and evulmted at 0, 1, 2, 3,

A 1-yr storage study was conducted on cooked, boneless, turkey rolls with
three levels of emulsifled ekin (O, 6 and 12%) incorporated into rolls with
a 60:40 ratio of 1light to dark turkey meat. Sodium tripolyphosphatc (0.5%,
wt/wt) and salt 1.5% {wt/wt) were added as binding agents. Turkey rolls

6, 9 and 12 months. Addi-

tion of 6h emulsified skin into the turkey rolls had no sigrificant effect
un sensory panel scores. With 12% ewmulsified skin, color and appearance

DR |, (35, 1473

EDITION OF ' NOV 63 1S OBSO' ETE

UNCIASSIFIED

l SECURITY CLASSIFICATION OF THIS PAGE (When Dete Entered)

gy " 5 T RTSTTT e " e

Bt M NG P i o e Kl LA S AN P "



Y y—

=

T ——

s e Labs v " Laal Laled LRl e -
R aad Ty PO Lisod b oenie e i 3 7 T "

UNCIASSIFIED

SECURITY CLASSIFICATION OF TNIS PAGE(Whe ' Dats Bntored)

20. Abstract con't

were the only sensory parel scores to show a significent decrease in valus;
vhaereas, odor, flavor and texture continued to chow 1o signifiocent change,
Allo-Kremer shear values decreased significantly only at the 12¢ amulsified
skin level indicating a -20re tender roll. Calor values as determined by
the BRunter color difference meter snowed no significant changss iz the
redness or yellowness, but significant increascs in lightness were noted
at the € and 12% emulsified skin level. Storege of the cooked turkey rolls
resulted in no significant change in any sensory penel score except
appearance. As stosege time increased there wvas visivle darkening at the
surface of the rolls. This was confirmed by a decrease in Hunter lightness
valuer, While panel scores revesaled no change in texture, shear valuas
increased significantly throughout storage for all levels of skin.

UNCLASSIFIED

SECURITY CLASSIFICATION OF THIS PAGE(When Data BEntered)




T T
I Y PR DEXTOR YOw e T S T *

FOREWORD

Cooked boneless turkey rolls have been the subject of numerous discussicns
between members of the Armed Forces Product Evaluation Comnittee and USA Natick
Development Canter primarily because of their poor quality. Previous s{udiee
have datermined the effect of long term storsge of frozem turkey meat and the
use of binders in cooked turkey rolls., This stuly was initiated to determiie
the effect of various levels of skin incorporeted into the roll on the quelity
of the cooked roll over a prolonged period of frozen storage. This study

wvas conducted under Project No. 1TT64713D548, Military Subsistence Systems,
Task No. 21, New Subsistence Items fni DOD Elements.
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COOKED, BONELESS ITURKEY ROLLS: The =ffect of

ground skin and frozen storage on quelity aad
ecceptance.

ks

INTRODUCTION

Boneless cooked turkey rolls as purchased undes Military Specification
MIL-T-1660D have been the object of recent inrestigation. Research has been
conducted to ascertain the effect of different additives as binding agents,
the feasibility of using texiured vegetable protein products as extenders,
and the effect of proionged freezer storage on texture and other quality
characteristics of cooied boneless turkey rolls (1, 2, 5).

Under an Interim Federal Specification FP-T-00183 a cooked turkey roll may
contain 12% ground skin. The turkey skin has lorz been used as a covering in
the manufa~turing of bonelees turkey rolls; however, this has beea found to be
i unsatisfactory. Incorporation of ground turkey skin intc the product may re-

:_ duce the cost of boneless turkey rolls. Tbis study was initiated to investi-

gate the effect of ground skin in cooked boneless turkey rolls on acceptability
] and storage stability.

Emrimental

Frozen young tom turkeys weighing 20-2Y lbs (9-11 kg) were cbtained from a
commercial source and vere allowed to thaw over a L8-hr period at 4O°F (k.5°C).
The skin was removed, and the meat was toned and diced by hand into approxi-
mately 2-inch (5.0-cm) cubes. The turkey skin was ground twice through a meat
grinder using & 0.125-inch (0.32-cm) plate. Turkey rolls weighing i lbs (1.8 kg)
¥ and having light to dark meat in a ratio of 60:40 were formulated with three
: levels of ground skin (0, 6, and 12% by weignt). A binding agen: consisting of
| 0.5% sodium tripolyphosphate and 1.5% WaCl was added to each roll.

The turkey meat, ground ck%in, and binding agent were mixed in a Hobart
Mixer (Model N-50) for three minutes to insure thorcugh blending. After blend-
ing, the product was stuffed into cellulose casings, 3.5-inch (8.9-cm) in
diameter and processed in hot water at 190°F (87°C) until an interral temperature
of 170°F (76°C) was reacheé. Each roll was fabricated separately in random

order with twenty-one replications/treatments, for a total of 63 cooked boneless
s turkey rolls.

The tiurkey rolls were frozen in a blast-freezer, packed in a sealed l.5-m
1 polyethylene film, and stored at O°F (-18°C) until evaluated. Deta were

3 collected et O, 1, 2, 3, 6, 9, and 12 months. Turkey rolls for the O-time

' anelysis vere held 2t 4OOF (4.59C). Turkey rolls hald at OSF (-180C) etorage
were allowed to thaw for 48 hrs at LOOF (L4.5°C) until analyzed. Analysis was
acocmplLched within L3 hrs after thawing.
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Sensory evaluation of color, odor, flavor, texture and appearance was
conducted by a panel of 15 food technologists following the procedures out-
liged by Larmond (3). Moisture was determined by placing the samples in a
1580F (70°C) oven with 20-inch (67.50 kPa) of vacuum for 2k hrs. Shear values
wvere deterained by using the Allo-Kramer Shear Press equipped with a CA-l
single blade shear cell and a 45.5-kg force ring. Slices of turkey 3-mm thick
were used in sensory evaluation and shear force determimation. Objective
measurements for colior were determined by using the Huntex Color Difference
Meter using a vhite plate No. 2165 as a standard.

The experiment was designed using statisti.sl methods described by
Little & Hills with ground skin at three levels as one factor zud time in
storage at seven levels as another factor (4). The analysis of the data wes
accomplished by using the US Army Katick Development Center's Univac Model 1106
coxputer.

Results
Table 1: Cooking yields in grams, as affected by three
levels of ground skin incorporated into turksy rolls
Mean wt Mean Percent

Percent Mean raw after cooking Mean Cooking
skin weight cooking loss loss savings
O 1839.05 1602.14 236.91 12,8860# 0.00
6 1830.71 1625.47 205.47 11,212 1.67
12 1837.62 1630.00 207.62 11.30% 1.58
P<£ .99

% Any mean not followed by the same common letter differs significantly
at the 1% level of probebility as determined by Duncan's New Multiple
Range Test.

*% (Obgevvation treatment = 21.

The incorporation of 6 and 12% ground skin into turkey rolls resulted in a
highly significant decrease in cooking loss (Table 1). Turkey rolls containing
6% skin had less cooking loss than those rolls with 0% skin. This cooking locs
constitutes a savings of 1.67% of the total weight of the raw rolls. Rolls
containing 127 ~kin also lost significantly less weign: than those rolls with
no skin (207.c. g compared to 236.9) g), or a savings of 1.58%. There was no
significant difference between rolls coataining 6 or 12 ground skin indicating
a level o1 plateau of incieased ylelds due to increased ramounts of skiu.
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A possible reason for the increase in yield by the addition of skin can be
related to available water in that skin contains less wator than meat so thet
less weter is availsble to be losi; during cooking (6). Less cooking loss in
turkey rolls due to incorporatiom of ground skin may produce an economic advan-
tage in yield and thus less actual. coet per pound.

These figures on increasing yield have a direct effect on the economiz
feasibility of using emlsified skin in cooked boneless turkey rolls. Tuxrkey
rolls coutaining ground skin should have a decrease in cost or an increase in

acceptability or keeping quality to Justify the use of ground skin in cooked
turkey rolls.

Table 2: Percent moisture values for cooked turkey rolls containing
three levels of ground skin and stored at O°F (-18°C)

Months in storage

Percent X for effect
skin 0 1 2 3 6 12 of % skin

0 7.99% 68,42 66,72 67.70 68.61  67.24 67 .34%»

6 67.11  65.99 6T.46 65.31 66.63 67.T3 66 .2AP

12 65.87 66.38 64,69 65.11 64,31 66.49 64,808

X for ef- 66,99 66,90 66.0h  66.52 66.52  67.15 X - 66,23

fect of + 2.09

time

P L .95

# Means of any column or row with tae same letter are not significantly different
at the 1% level of probability as jud<ed by Duncan's New Multiple Range Test.

#% Mean of 5 cbservations.

The effect of storage time, amount of ground skin, and their ‘ntersction
had a significant influence (F .99) on moisture values determined for cooked
turkey rolls (Table 2)., As the amount of ground skin was increased from O
through 124, the mean moisture values decreased. The difference in the amecunt
of moisture between the three levels of ground skin was greeter at the initial
storage time than after 12 months of storage, but this trend was not found fou
the moatha of atorage between the initisl storage and the end of he atudy.

6
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Regardless of the differences found between the levels of ground skin and the
montha in storage, increasing amounts of ground skin resulted in significancly
decreasing moisture values. This decreasing moisture, as the amounc of ground
skin increased, was also evident in cooking loss (Table 1),

Time had an apparent effect on moisture values, dbut the diffsrences were
deterained to be nonsignificant. The moisture values fluctuated as storage
time increased and no defirite vettern trends were estahiished. Cooled turkey
rolls may be frozen and stored with no significant loss or gain in moisture
as time in storage progresszd.

Table 3: Allo-Krumer shear alues determined for cooked
Y turkey rolils containing three levels nf ground
skin stored at O°F (-18°C).

Percent X for effect
skin 0 1 2 3 6 9 12 % skin

0 19.62%% 13,83 18.4k2  23.00 21.39 22.91 22,46 20,230k

6 18.21  11.04 19,71 21.82 20.81 20.8 20.54  18.97°

12 18,08  11.,k4 17.34 18.96 20.82 < 20.49 21,02 18,30°

T for 18.60° 12.10% 18.48% 21.26° 21,00¢ 21.40°  21.33¢ X 19.17
effect + k.51

of time -

P .99

% Means of any colummn or row with the same lelter are not significantly
different at the 1% level of feasibility as judged by Duncan's New
Multiple Range Teat.

#* Kg of force required to shear 3 mm slice and mean of 45 ctecervations.

Tire in storage, amount of ground skin, and the interactlon between these
two main factors had a highly significant effect on the shear values of turkey
rolls (Table 3). As time in storage progressed, there was general incresse in
shear velues. The initial shear value (18.60) and that determined after the
second month of storage (18.48) were statistically the same, but tiue value
determined after one month of storage {12.10) was significantly less. This
reduction in shear value after the first auonth of storage with a corresponding
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increase after the second month is evident regardless of the amount of skin
incorporated into the rolls. ‘This reduction shear values afier a short
storage vith an increase in longer storage was also noted by Stadelman et al,
(5)s From the third mor:th of stoiage until the end of the study there were no
further significent changes in shear values.

The incorporation of € and 12% ground skin in the product :e.ulted in
highly significantly reduced shear wvalues. This reduction in sheer values
vas most prowinent between those 1olls with no ground skin and tiose contain-
ing 6% ground skin; but the reduction between 12% and 6% was not as greet as the
reduction between 6% and those rolls with no ground skin., These reduced shesr
values were evident regardlecs of time in storage except during tihe secomd
month's evaluation where thoss rolls vith 6% ground skin had a sligutly higher
shear value than thoee rolls containing no skin.

Table 4: Sensory Parel values for cooked turkey rolls
containing three levele of ground skin and
stored at OOF (-18°C).

Months in storage

Attribute 0 1 2 3 6 9 12
Color 6.68% 6,31¢  5,99b 5.99® 5.,938P 6,434 5,628
Odor 6.624  g,28bcd 548 5080 S0P 6.50™ 5,638
Textare S.uobe 6,360 6,170 €.10%° 6,14%° 6,600 5.57°
Flavor 6.45¢  6.15°°  6.05%0  5.85%° 5.33b 6,37° 5.59%
Appeerance  6.520 | 6,26P°0 5,028  5.90%0 5,908% 6,36° 5,56

P L .99

* Any mesu not followed by the same common letter in 2 row differs significantly
at the 1% level of probability as determined by Duncan's New Multiple Range Test.

# Average LS observations and sensory values rated on a 1 to 9 scale;
O = excellent and 1 = extremely poor.

Time was the cnly verisble to have a significant vffect (P& .93) on sensexy
valuee (Table k), Tre amount of ground skin incorporated into the turkey rolls
el pe Laflucace an iy attribute rsted by the sensory pancl rezardless of the
levesr of provability.
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As time in storege progressed, a general lecrease in all sensory attributes
wes evident. At the nintlk month an incrsase in all sennory attributes was
noted wvhich were not significantly differeat from the 3cores et the initial
starting period. The twelfth month of storage showed a decrease in all sensory
attributes to belov those sensory scores determined at the sixth month storsge.
The increase at the ninth month in sensory values mey be related to the decreased
shear values (Teble 3). Studelman also noted this increase in semsory attritutes
and speculated that there may be a seasonal preference for turkey {5).

Since the ninth month sensory panel was conducted during the middle of
October, these increased sensory attributes could possibly be due to seasonal
preferences. The most probable cause for the increased sensory panel values

can be related to the lar,er standard deviation detommined for the other months
of storage and lower deviation for the ninth month.

Tsble 5: Hunter color "L" values for light ond derk
meat of cookaed turkey rolls containing thre:»
levels of ground skin and stored r.t OOF (-17¢C),

Months in Storage

Meat ) 1 2 3 oo 9 12
Light. 66.09P% 66,22 63.78%  ¢5.038%  6k.65MP 63.82% 64,5280
Dark 16.43%0 hg,12b¢ 47.308YC K8, K7.M®PC  u5.THE 464D
PL.9

% Any mean not followed by the same common letter differs significantly at the
1% level or probability us determined by the Duncan Maw Multiple Range Test.

# Average of 36 ¢’.servations.

The Hunter color "L" values are numerical evaluations betweer 0.00 for
perfect biack and 100.00 for perfect white, The weter light was randomly pin-
pointed on light and dark mest, and readings were taken separately. Only
storage time had a significant effect (P£.99) on Hunter color "L" values
(Table 5). ™he amount of skin cdded to cooked turkey rolls wed no effect on
Hunter color "L" value, and the lightness or darkmess of cooked turkey rolls
deces nol depend on the amount of ground skin in the product.
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Toe 1ight meat underwent a significant (P<.99) change, i.e., darker,
betwmen the first and second month., This was also noted ir the sensory color
values (Table 4). Between the second and twelfth months, the Hunter color "L
values of the light meat fluctuated, and no definite trends were established.

It vas found that darkening of the light meat between tie Pirst and
tecond month was also shown in the sensory panel scores fur' color and appear-
ance (Table 4)., This wouid tend to indicate that color sensory perel judgments
of cocked turkey rolls are hased mrirly on the light meat of the roli.

The "L" value of the dark meat of the cooked turkey rolls did nob show

any definite trends, even though there was a significant (Pe..99) éifference
between the third snd ninth months.

Table 6: Hunter color "a" values for light and dark mrat
of cooked turkey rolls conteining three levels of
ground skin and stored at OOF (-180C).

Months in storage

Meat 0 3l 2 3 6 9 12
Light 5.55%ck 4,288 s5.0bc  5.oube 3,76 L.25®®  y gobe
Dark 8.13° 6,764 T.05P 7.510 5,618 7.2 6.23%
F L)

* Any mean not followed by the same common letter differs significantl;- at
the 1% level of nrobability as determired by Duncan's New Multiple Range Test.

# Avezage of 36 observations.

The Hunter color "a&" values determine the amount of redness and greenness

of a Iroduct, i.e., the higher the number the more red the product and the
lower the number the more green the product.

Table €, shows the color "s" values for turkey rclls averaged over vary-
ing amounts of ground skin. Time wes the only factor to have a significant
(PL.99) effect cn color "a" values. Increaring amounts of ground skin incor-
porated into the product had no effect on color "a" velues. The light meat
of the turkey molls tended to have lower color "a" values {more greenneas or
iory md:aess{ as time in storege rrogressed, but this trend was not significani,

10
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except for the value deteruined during the sixth month of storage (3.7€). Dark
turkey meat also had a definite drop in values as time in storage progressed.
These decreasing color "a" values fcr dark meat were orly significant when the
initial, second, third, and fourth values are compared to the valnes found fer 4
the twelfth month (8.13, 7.05, 7.51, and 7.29 to 6.21). As found in the ligkt 3
meat, the color "a" value determined for dark meat at the sixth month of

storaze was less than the values determined for either the third o ninth
month in both cases.

2

Table 7: Hunter color "b" values for light and dark meat of
cooked turkey rolls containing three levels of ground
skin and stored for 12 months at O°F (-180C).

Months in storage

Meat 0 1 2 3 6 9 12
Light 10.k9%% 11.00® 10.54* 11.01b 11.k9¢ 11.60°  11.53C
Dark 8.74®  9.67°  9.72b 9.90° 10,01b 9.89° 9.87P
P .99

* Any mean not followed by the same common letter differs significantly at tbe
1% level of probability as determined by Duncan's New Multiple Range Test.

# Average of 36 observations.

The Hunter color "b" values determine the amount of yellowness or blueness
of a product, i.e,, the higher the number the more yellow and the lower the
numbeyr the more blue the product. Time was the only factor to have a significant
effect on color "b" velues determined for turkey rolls. Both the light and dz~k
meat were found to bave higher color "b"” values as time in storage progressed.
Between the third and sixth month of storage the most significant change in color
"b" values occurred for light meat. Thies change for dark meat occurred between
the initial cbservation and the first month of storage. Thessz increased values
were graduwal, and neither the light nor dark meat indicated any radical change
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SUMMARY AND CONCLUSIONS

As the smount of ground skin was increased, shear and moisture values
decreased. The incorporation of 6% ground skin in the product resulted in a
significant reduction in cocking loes, and an additional increase to 12%
ground skin resulted in a further, but nct significant, decrease in cooking
loss. This reduction in cooking losse= due to ground skin could possibly
have a strong ecceomlc effect. Turkey rolls containing ground skin could
be bought at a reduced price, and less loss during cooking would produce
a larger yield leeding to e reductlion in the total amount of turkey mlls
bought by the govermment.

Time in storage had a highly significant effact on sensory panel scores,
Hunter colcr values and shear values. Sensory panel scores fell as time
in storage progressed. The most significant reduction in panel scores
occurred beyond six months of storage. Hunter color values tended to decrease
as time in storage increased. Shear values decreased after one month in
storage but beyond this point the values increased up to the third month in

storege. After three months in storage no further significant change in
shear values were observed.

Ground skir may be incorporated into cooked turkey rolls resulting
in no lecrease in quality or acceptance. Regardless of the amount of ground
skin in turkey rolls, time in storage greatly affects the quality and accept-
abliity of turkey rolls. Storege of turkey rolls at 0°F (-180C) “eyond six
months results in decreased quality and acceptance.
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